CRITICAL ITEMB LIBT PROJECT: SAMS (-5 WCJU JMSTALLED) SYSTEM: DEC_SUBSYSTEM
o ASS*Y I[J]’Emﬁﬂ'éz—dgj;tg Ass'y pyN: SHEET:
FMEA FMEA NAME, OfY, & FAILURE MODE FATLURE EFFECT HOWR / FUNC, RATEONALE FOR ACCEPTAMCE
REF. REV. orauing nlr. AWD oN 2/ R
DESIGNAT [ON CAUSE ERD ITEM CAITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
105 0 BRAKE ONSOFF HODE : fOR ALL CAUSES: DESEGN FEATURES
SUItCH 1MABILITY TO BRAKES CAMNOT | <---eeeo-eaees-
o171, PUT BRAXES 8E PUT ON USING .
P/N CAE . QRAKES SWITCH, TOGGLE SWICHES USED OM THE DRC PAMEL ARE HERMETICALLY SEALED,
87836 AUTOSRAXES ARE AND OF A MATURE AND PROVEW DESICH. THESE SWITCHES ARE IN
HELS2- CAUSE(S): OPERATIVE, COHMON USE ON THE ORBITER VEHICLE,
0102 TYPE (1) sueicH DIRECT DRIVE
Vit FAILS 10 OFF LOST, LOSS OF THE SWITCHES ARE CONYROLLED BY WOCKVELL INTERMATIONAL
ED 92020 POSITION, HCTU RARDVARE SPECIFICATION HC 452-0102 AND HAVE BEEW OUALTFTED T0 THE
SHEEY 1 VAICHODG TINER/ REQUIREMENTS OF THIS SPECIFICATIOM.
(2) 20V POLE MICAOPROCESSOR .
FAILS O FAIL B1TE ELECTRICAL CONNECTIONS TO THE SWITCH ARE ACHIEVED BY MEANS OF
OFF VERTFICATION, SOLDERABLE TERMINALS.
POSITION IF AUTO-BRAKES
(6% 10 AND/OR MCIHY WIRING JO SUITCH TERMINALS UTILIZES NICKEL PLATED CONDUCTORS
NIy, FAILURE VARNING WITH A POLYAMID INSULARION. SOLDERING OF THE MICKEL PLATED
SEF BY MCIU DUE VINE 1O FHE SUITCH TERMIMALS IS CONIROLLED BY CAE PROCESS
10 A FATLURE SPECIFICATION PD 91059.
IHEY CANNDT BE
CLEARED 8Y THE THE MIRING HARNESS IS DESIGNED TO BE CAPABLE OF SEPARATE
SRAKE SWITCH. TESTING (FOR IMSULATION RESISTAMCE, DIELECIRIC STRENGIH, AND
IF “RCIU™ CONNINURTY),
FAILURE WARNING
ANMUNCIATED DUE MOUNTING OF THE SUITCH TO THE DRC PANEL IS BY MEANS OF A 15/12
10 WCIU NUT MHICH ENGAGES A THREADED BUSHING ON THE SWITCH, A KEYED
HARDUARE WASHER PROYIDES ROTATION RESTRAINT. AFTER INSTALUATION AND
NATCHDOG TINER/ TORQUING, THE WUT IS STAKED 10 THE PANEL BY A BLOB OF EPONY
MICROPROCESSOR ADHESIVE. A STAINLESS SIEEL GUARD PROTECTS THE SMITCH LEVER
FAILURE, CANNOT AGAINST DARAGE OR 1NADVERIENT OPEMATEON.
RESET Ef AUTO
MODE COMMAND AMALYSIS OF THE BASIC PANEL STAUCTURE HAS DEMOWSTRATED THAT
CLEARING WITH THERE ARE WO RESONANCES [N THE MELEVAMT VIBRATION FREQUENCY
BRAKE SUTTCN. SPECTRUM, THIS AMALYSIS HAS BEEN VENIFIED BY VIBAATION TESTING
OF THE DAC PANEL ASSENBLY,
FOR CAUSE 1)1
IF CONSISTENCY APPLICATEOM ANALYSIS WAS COMFIRMED THAT ADEQUATE ELECTRICAL
CHECK AWD/OR STRESS MARGINS ARE ACHLEVED.
Eﬁf&:ﬁkéﬁ" AT THE PART
LEVEL, QUALEFECATIOM/CERTEFICATION TESTING 1S
ANNUNCIATED OEFINED 8% NOCKVELL INYERNATIONAL SPECIFICATION WC452-0102.
cannol OF mEset THIS TEST REQUIREMENT INCLUDES: NSULAYION RESISTANCE,
VITH IRAKE DIELECTREC STRENGIN, CONTACT RESISTANCE, RANOOW VESRATEON (48
SWITCH. ﬂg{fﬁ;": D::{g)ﬁi::agﬁ n; oug ATMOSPHERE DIFFEREMTIAL
. . TOR SMEICH OPERATIONAL CY
#OR CAUSE 2): REFER 10 VABLE 13. CLES
i ;
1L AL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
CONS1SIENCY PRE-ACCEPTANCE RUM- IN, DIELECIRIC SIREHGIH,IHSIILUIHII:ON
CHECK AWD/OR RESISTANCE, COMIACT RESISTANCE, ACCEPTANCE VIBRATION, SEAL
GPC APPLIED TEST, VISURL ENAMINATION,AND RADIOGRAPHEC INSPECH 30N
AUTOBRAKES . . :
WORST CASE
UNEXPECTED
MOTION. LOSS OF
MANUAL BRAKES.
PREPARED BY: HEWG SUPERCEDING DAYE:; NOME DAIE: 11 JuL 99 CIL REV:
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SYSTEM: DEC SUBSYSIEM

CRITICAL ITEMB LISBT PROJECT: SRMS {-5 MC|U JNSTALLED)
- . - - ASS'Y ] ass'y PN SHEET: 2
FMEA fMEA | wame, ary, & | ranuee wooe FATLUNE EFFECT HOMR / FUNC. RATEONALE FOR ACCEPIANCE
AEF, AEV. oraving ntr. AND o 2/
DESLGNAITON CAUSE N0 TTEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
105 0 BRAKE ON/OFF | WODE; - ACCEPTANCE TESIS
SUETCH INABILLTY 10 ceceeresinoannas
ory-1, PUT BRAKES THE HARDWARE I1TEM [S SUBJECIEDC TO THE FOLLOWING ACCEPTANCE
P/N_CAE . ENVIROMMENTAL TESTS AS PART OF IHE OZC PANEL ASSEMBLY.
27836 REDUNDANT PATHS
HE&S2- CAYSE(S): REMAINING O VIBRATION: LEVEL AND DURATION - AEFERENCE TABLE 1
0102 1YPE u' SMITEH | --e-eeeeeeeeoe.
vl FAILY To Ore FAILED FREE O IWERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
Eaigoio POSITION, JOiNt - 9.5 HRS/CYCLE.)
(2) 25V POLE THE DRC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
fAILS TO SYSTEN TESIS (IP510 KNS STRONGBACK TEST AND TPSS2 FLAT FLOON
off 1EST) WHICH VEREFIES YHE ABSENCE OF THE -FAJLURE MODE.
POSITION
tcﬁ’to QUAL IFICATION TESTS
' THE SWIICH ITEM HAS SEEN QUALIFIED FOR ORBITER USE. THE DAC
PAMEL ASSEMBLY HAS BEEW SUBJECTED TO THE FOLLOWIKG
QUALIFICATION TEST ENVIRONMENTS.
O VISRATION: LEVEL AND DURATION - REFFRENCE TABLE 1
0 SHOCK: 20G/H1 MS - 3 AXES (6 DIRECTIONS)
O THERMAL: 130 DEGNEES F 1O -23 DEGREES F (12 HRS PER
CYCLE) (6 CYCLES)
C MMIDITY: 93X (120 DEGREES F 10 B2 DEGREES F CYCLE IN
_ 14 WRS) 10 CTYCLES TOIAL.
0 EMC: MIL-$10-46% AS NOD1FLED BY SL-E-0002 (TEST
CEC1, CEO2, CEOY, £SOV (DC/AC), CEO3, CSD
(ocrhcy, cdo2, clos, re02 (B/NS, RS0}, Rso3,
RS04)
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEWICLES) JSC 16987
PREPARED 87Y: HFUG SUPERCEDING DATE: NOWE o omE g e et mev: o
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CRITICAL ITEMB LIST PROJECT: SANS (-5 HCJU JNSTALLED) SYSTEM: DAC SUBSYSTEM
- ———— " e .- ASSHY NOM T R. ASS'Y Pfﬂ_:'s SHEET: 3
IMEA FMEA MAME, OTY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTAMCE
REF. nev. | onauln afr. MD o 2/
DESIGNATION CAUSE ERD 11EM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
105 0 BAAKE OM/OFF MODE : FOR ALL CAUSES: OA/INSPECT IONS
SUIICH INABILETY 7O | BRAKES CANNOYT | ---eeee---eoll
arr-1, PUT BRAKES 8E PUT OH USING
P/% CAE . BRAKES SWITCH. HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKWELL
arsss AUTOARAKES ARE SPECIFICATION NC452-0102. AS REQUIRED BY CAE SPEC. PS-87836.
BE452- CAUSE(S): OPERATIVE. €AE PART WO. PS87835: QUALIFICATION ARD ACCEPTANCE TESTING OF
0102 TYPE (1) suiicH DIRECT DRIVE SWITCHES IS PERFORMED 10 R.1. SPEC. MC 452-0102.
Vil FAILS 10 OFF LOST. 105S Of
ED 92020 POSITION, HCI¥ HARDWARE RECEIVING INSPECTEON VERIFIES THAT SWITCHES RECEIVED ARE AS
SHEET 1 WATCHDOG TUMER/ IDENTIFIED IN THE PAOCUREMERT DOCLMENIS, THAT NOD PHYSICAL
{2) 28v POLE | CAOPROCE SSOR DARAGE HAS OCCURRED 10 SWI1TCHES DURING SHIPMENT, THAT THE
FAILS to FAIL DITE RECEIVING DOCUMENIS PROVIDE ADEDUATE TRACEABILESY INFORMATION
OFF VERIFICATION, AND ACCEPYAWCE TEST DATA (DENTIFIES ACCEPTABLE PARTS.
POSITION 1F AUTO-BRAKES
(GND 10 AND/OR MCIU PARTS ARE IHSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
MCIV). FAFLURE UARNING APPROPRIATE TO THE MAWUFACTURING STAGE COMPLETED. THESE
SET 8F HCIU DUE INSPECTIONS INCLUDE,
10 A FAILLRE
THEY CANNOT BE COMPONENT MOUNTING TO FROMT PANEL INSPECIION, SOLDERING OF
CLEARED BY THE "WIRES TO SWEYCH CONTACTS, WIRE NDUTING, STRESS RELIEF OF WIRES
BRAKE SWITCN, E1C., OPERATORS ANG INSPECTORS ARE IRAINED AND CERTIFIED 10
IF *NCium WASA NHB 5300.&(JA) STANDARD, AS MODIFIED BY JSCOBBOOA.
FAILURE UARNING
AWNUNCTATED DUE PRE-TEST [NSPECYION OF DEC PANEL ASSY INCLUDES AN AUD[T
10 KCIY OF LOVER TIER INSPECTION COMPLETION, AS BULLD CONFIGURATIOM
HARDWARE VERIFICATION 10 AS DESIGN £1C. (SPAR/GOVEANMEN] REP, -
UATCHODG TEMER/ MANDATORY INSPECTION POINT)
NICROPROCESSOR
FAILURE, CANNOT A TEST AEADINESS REVIEW (TRR) WWICH INCLUDES VERIFICATION OF
NESET €E AUTO TEST PENSONMEL . TEST DOCUWENTS, TEST EQUIPMENT CALIBAATION/
MODE COMMAND VALIDATION STATUS ANG HARDUARE'CONFIGURATION IS CONVENED EY
CLEARING WITN QUALTTY ASSURANCE N CONJUNCTION WITH ENGINEERENG
ARAKE SUITCH. RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AD THE GOVENMENT REPRESENTASIVE, PRIOR TO THE START OF ANY
FOR CAUSE 1): FOMMAL TESTING (ACCEPTANCE OR QUALIFICATION).
IF CONSISTENCY
CHECK AND/OR ACCEPTANCE TESTING (ATP) INCLUDES AMBIEWT PERFORWANCE,
CPC APPLIED THERMAL ANO VIBRATION TESTING, (SPAR/GOVERWMENY REP. -
AUTOBRANES MANDATORY [NSPECTION POINT).
ANKUNCIATED
cAUNOT BE AESET INTEGRATION OF DRC PAMEL, RHC, THC AND MCTU, INSPECTIONS ARE
WITH BRAKE PERFORMED AT EACH STAGE OF (NfEGRATION, WHIfW IRCLUDES
SWiTCH. GROUNDING CMECKS, INTER CONNECT CAOLE VERSFICATION, CONMECTOR
IMSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.
rOR CAUSE 2):
BRAKE SW1TCH SUB-SYSTEM PERFORNANCE TESTING (AIP), INCLUDES AN AMBIEN!
WILL RESEY PERFORMARCE TEST. (MANDATORY INSPECTiOM POINT).
iy ;
CHECK RMS SYSTENS IMTEGRATION THE INTEGRATION OF MECHANICAL AR
CPC APPLIED SUBASSEMBLIES AND VHE FLIGHT CABIN EQUIPHENT 1O FORM THE S:Hs.
AUTOBRAKES . IMSPECTIONS ARE PERFONMED AT EACH PHASE OF INTEGRATIOM WHICH
_ IMCLUDES GROUNDING CHECKS, 1HRU WIRING CHECKS, WIRING ROUTING
WORST CASE IMTERFACE COMNECIORS FOR BENT OR PUSH BACK CONTACTS Elc. !
UNEXPECTED SAMS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMEIENT
MOTEON. LOSS OF PERFORMAWCE TEST. (SPAR/GOVERMMENT REP. -
HANUAL ‘SRAXES. POINT} HANDATORY INSPECTION i
i
PREPARED BY: MIUG SUPERCEDEING OATE: KONE DATE: 11 JuL 94 CIL REV: O
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CRITICAL ITEMS8 LIBT PROJECT: SRNS (-5 MCJU JNSTALLED} SYSIEM: Elc SUBSYSTEM
- - ASS'Y nmiﬂmﬁi‘ﬁﬁzﬁn ASSY p/H: SHEET: __ 4

INEA FMEA NAME OfY, & FANURE MODE FAILURE EFFECT MOWR / FUNC. RATIONALE FOR ACCEP[ANCE
REF. REV. orauing nfr. AND oN 2/10
DESIGNATION CAUSE END ITEM CRITICALITY SCREEMS: A-PASS, B-PASS, C-PASS
105 0 BRAXE ON/OFF MODE: FAILURE RISTORY
SVITCH fMARRLITETO | el
arr-1, PUT BRAKES
P/M_CAE oM. THERE MAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
87834 REDUNDANY PATHS MOCE ON THE SRMS PROGRAM.
NE&S2- CAUSE(S): RENAINING
0102 TYPE 1) suitch Sresacessennans
vH FAILS 10 OFF FAILEO FAEE
ED 92020 POSITION. JOINT
SHEET 1
(2) 20y poLE
FAILS 10 .
OFF
POSITION
(Cvo 10
IV,
S L te e .
PREPARED BY: MEWG SUPERCEDING DATE: NONE —_— DATE: 11 suL 91 . tdl ReY; @
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CRITICAL ITEMB LIBT

PROJECT: SRNS

ENEEwrini: BRESAREL

=3 NCH) INSTALLED})

SYSTEM: DAC SUBSYSIEM

T T e r Ly Tl ‘ssl‘ HOM _ISS'\' me: nn‘t“"— — SHELT : 5
FHEA FMEA | MAWE, OTY, & | FAILURE MODE. | FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPIANCE
REF. pev. | omaubng afr. AND o /1R
OESIGNATION CAUSE END 17EM CREFECAIITY SCREENS: A-PASS, B-PASS, C-PASS
105 0 BRAKE OM/OFF | WODE: 1OR ALL CAUSES: OPERATIONAL EFFECTS
SUITEH INABTLITY 10 | BRAKES CANNOT = |  -eee--eee-eoolill
aty-1. PUT BRAKES BE PUT ON USING
P/N CAE . BRAKES SUITCH, SUBSECUENT FAILURE, 1.E., FREE JOINT, CANKO! STOP THE ARM
07834 AUTOBRAKES ARE WETH THE BRAKE sulfch. AUTO BRAKES STILL DPERAYIVE. BRAKES CAN
£452- CAUSELS )1 OPERATIVE, 8E APPLIED BY DESELECTING ARM OR REMOVING ARM POVER.
0102 TYPE (1) SVITCH DIRECY DRIVE
Vil FAlLS To oFF | LOST. 0SS OF
€0 92020 POSITION. NCIU BARDWARE CREW ACTION
SHEET 1 WATCHDOG FIMERf | ------c-e--
(2) 28v poLe | wicRoPRocESSOR
FAILS 1D FAIL BFTE NOKE '
OFt VERIFICATION,
POSTEON IF AUTD-BRAKES
(Gh0 10 AND/OR NCHI CREW TRAINING
KCIl). FAILURE WARNING | S--eeeeeee-
SET 8Y KCIY DUE
10 A FAILUSE THE CAEV SHOULD BE JRAIWED 10 ALUAYS OBSERVE WHETHER THE ARN 1S
THEY CANNOT BE RESPOMDING PAOPERLY 10 COMHANDS. IF IT 1SN'Y, PHE COMMAND
CLEAMED BY INE SHOULD BE MEMOVED. IF MEMOVAL OF THE COMMAND DOES NOT S10P THE
SANKE SULTCN. ARM, THE OAAKES SHOULD BE APPLIED. IF THE BRAKES DOM'T ST0P
IF "NCIu™ THE ARM, THEN THE RHS POMER SWITCH SHOULD BE TURNED OFF.
FAILURE VARNING
ANNUMCIATED OUE
10 HCIU HISSION CONSTRAINT
HARDVARE cesmanpsceceasenss
WATCHOOG TIMER/
NECAOPROCESSOR OPERATE UWDEN VERMIER RATES WIVHIN 10 FT OF SYRUCTURE. THE
FATLURE, CANMOT OPERATOR MUST BE ABLE TO DEVECT THAT THE ARM IS MESPONOENG
NESET EE AUTO PROPERLY TO COMHANDS V1A WINDOW AND/OR CCIV VIEWS DURING ALL
HODE COMMANO ARM OPERATIONS.
CLEARING WITH
SRAKE SW1TCH.
FOR CAUSE 1):
IF CONSISTENCY
CHECK AWD/OR
GPC APPLIED OMRSD OfFLINE
AUTORRAKES = |  --eeeeeeeeees
ANNUNCIATED
CANNOT BE RESET ENERCISE BRAKE SVETCH ON/OFF .
:“n'ocams VERIFY BRAKE VOLTAGE AT PLC PANEL OUIPUT.
OMRSD CMLINE INSTALLATION
FOR CAUSE 2)1 | coe-eeeeommcenemamnnenns
BRAKE SUITCH
CONS1STENCY VERTFT BRARE SOLIAGE AT Lowe
RAKE VOLTAGE AT LONGERON INT
CHECK AND/OR INTERFACE
GPC APPLIED OMRSD ONLINE TUANARDUND
AUTOBRAKES. | -e-eeemmeeccemimneenes
WORST CASE 5%.‘.'.‘?#‘5.?’"."#‘ SuITCH ou/oF ¢
""""" LITY TDO APPLY AND RELE
ReTE ASE BRAKES
HOTION. LOSS OF
HANUAL 'BRAKES., .
PREPARED 87: HFG SUPERCEDING DATE: NONE DATE: 11 gL 91 TR
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CRITICAL ITEMB LISBT PROJECT: Enus “ uc!u !usmttnl SYSTEM: Elc SUBSYSTEM
-~ ASSHY NON T assty pol: SHEET: é
THEA FHEA NANE, oY, & FAILURE WODE FAILURE EFFECT WO / FUNC. RATIONALE FOR ACCEPYANCE
AEF. REV, prauinG afr, AHD oN 2/
DES1GRATION CAUSE END 1TEM CAITICALITY SCREENS: A-PASS, B-PASS, C-PASS
108 0 BRAKE OW/OFF MODE :
SVITCH 1NASTLITY 1O
ory-t, PUT BRAKES
P/N CAE .
87834 REOUNDANT PATHS
MEL52- CAUSE(S): RENAINING
0162 TYPE (ysuien | ----e-eennn.
Vit FAILS 1O OFF FAILED FREE
_ED 92020 POSITION. JOINT
SHEET 1
(2) 20V POLE
FAILS 1O .
OFF
POSITION
(GND 10
MCIU) .
\
o
5
PREPARED BY: HFVG SUPERCED ING DATE: NONE DATE: 11 JuL 91 CHLREV: 0 byl
g o1 P i
[ 4 I 3
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